This experiment aimed to study the effect of three species of plant growth promoting rhizobacteria (Frateuria aurantia, Bacillus megaterium and Azotobacter chroococcum) 
I INTRODUCTION
Tomato Lycopersicon esculentum Mill. takesa main placein vegetable crops because of its food and manufacturing value in Syria, The number of greenhouses planted with tomato were about 68 000 in 2014 [1] . More than 30 viruses from 16 different families infect tomato plants [2] , Cucumber mosaic virus (CMV, Cucumovirus, Bromoviridae) infect more than 1000 plant species and one of them tomato plants [3] .
Tomato Plants in all growth stages may show symptoms of CMV and cause a "shoestring" effect on young leaves with subsequent narrow, tendril-like leaflets. Plants with severe shoestring symptoms are stunted with little or no marketable fruit ( [4] , [5] , [6] , [7] ). Cucumber mosaic virus which considered to be the most dangerous virus on tomato plantswas recordedin Central and coastal zone in Syria infecting tomato plants [8] and in southern reign [9] .
Plant Growth Promoting Rhizobacteria (PGPR) is abeneficial microorganisms that inhabit the rhizosphere and promote qualitative and quantitativeplant growth, and facilitate absorption of plant material from soil ( [10] , [11] , [12] , [13] ).
Many PGPRs protect plants by at least one of the following mechanisms: suppression of plant disease by induction of systemic resistance or antibiotic production (Bioprotectants), improved nutrition acquisition (Biofertilizers) and production of phytohormones (Bio-stimulants) ( [14] , [12] ).
Because of the importance of tomatofruits in Syriaand the existence of CMV in tomato fields ([8] , [9] ), and the importance of PGPRs bacteria in systemic resistance against viruses, so this present research aimed to study the effect of PGPRs bacteria in suppression impact of CMV on tomato plant by measuring disease severity, determine freesalicylic acid andperoxidase enzyme activity within tomato plant tissues and their roles in stimulating systemic resistance.
II MATERIALS AND METHODS

A. Plant Material and Research Place
Tomato hybrid SweatyF1 unlimited growth wasused in this research (85% germination rate, 99% purity, origin of China,and treated with thiram). This research had beendoing between February and May in the Syrian coast onTartus in a plastic tunnel.
B. CM Visolate and Bacterial Species
Local CMV isolatefrom laboratory of viral diseases-Faculty of agriculture-Tishreen University was taken, and prepared according to [15] .
Bacteria Azotobacter chroococcum was used: local air nitrogen fixation bacteria which isolated from soil planted with tomato plant [16] , and was grown on a specialized medium Ashby , s Mannitol Agar, [17] , on Petri dishes and incubated at 28°C for three days. Bacteria Bacillus megaterium: phosphate solubilizingwas isolated from the commercial production (BIOPHOS /GET-PHOS) [ Incubated at 33°Cfor three days. And bacteria Frateuria aurantia: isolated from the commercial production (BIO-NPK/ BHARPUR) [16] , and was grown on a specialized medium Glocuse-Yeast extract-CaCO 3 [18] , and then the dishes incubated at 28°C for three days. The bacterial inoculation was prepared with a liquid Tryptic Soy Broth medium (TSB) in a special bottle for growing bacteria BIOGEN/2 L/, then placed on shaking mortar on 100 rpm and incubated at 28°c for 48 hours, and used Bürkerslice for counting bacteria to estimate the density of the bacteria and regulated in the suspensoraccording to the required concentration 10 9 cells/ml.
C. Virus and Bacteria Inoculation
PGPRs bacteria were added before planting seeds by soaking treatments 4 hours and planted in Agricultural Vine and then watered shoots after transfer to Central agriculture 15 ml per plant of bacterial suspension 10 9 cells/ml. The plants were inoculated with cucumber mosaic virus on stagethe fourth and fifth leaves in a week after transfer to plasticpots (one week after bacterial inoculation) including the treatment controlwith CMV infection, and taken control treatment without CMV inoculation.
D. Research Design and Statistical Analysis:
Soil of medium textures was used in this research, and added compost by 1/4volume, then covered with a clear plastic slide thickness 200 Micron with solar sterilization, After that,The agricultural mixture was filled to Plastic pots (30 x 40 cm) capacity 28 liters.
Treatment were 16 with 4 replicates and 3 plants per replicate. A total of plants was 192. The results were analyzed statistically by using One-way ANOVA test, Genstat-12 (no blocking), and compared the significant differences between means of treatments using LSD test (5%).
E. Readings:
1) Disease Severity (DS):
Disease assessments were done throughout the experiment; however, specific disease severity ratingswere taken at 14 and 28 dpi. Disease severity was measured using the following rating scale: 0 = no symptoms, 2 = mild mosaic symptoms on leaves, 4 = sever mosaic symptoms on leaves, 6 = mosaic and deformation of leaves, 8 = sever mosaic and severe deformation of leaves, and 10 severe mosaic and deformation of leaves with stunted growth.
Disease severity(DS) =Σ (disease grade × number of plants in each grade)/ Total number of plants × highest disease grade)× 100 [19] .
2) Determination of Free Salicylic Acid:
Freesalicylic acid concentrations were measured in the tissues of the plant [20] after two weeks of artificial infection with CMV, we weighed 1 g of fresh leaves, then placed within mortar and added 1 ml of hydrochloric acid 6 regular and 10 ml of chloroform, after that,crushed and filtered the sample very well then added 5 ml of each sample Iron chloride FeCl3 solution (preparation of iron chlorine solution by adding 0.5 g powdered chlorine iron to 100 ml distilled water and stired well to fully melt) as a result of the interaction between salicylic acid and iron Fe3 + triple complex anion violet color varies depending on the concentration of salicylic acid in Plant sample tested, salicylic acid concentration (ppm) and absorbency of the resulting solution was read using a Spectrophotometer (JASCO-Japan) at 540 nm wavelength, after draw a line By using four concentrations of standard salicylic acid, 25 and 50, 75 and 100 ppm and 0 distilled water only.
3) Determination Peroxidase Enzyme Activity:
Peroxidase enzyme activitywas determined [21] by taking 1 g of fresh leavesfor each treatment after 14 and 28 days of artificial inoculation with CMV, Then was added 3 ml phosphate buffer PH = 7, 0.1M at 4°c, after that,placed witha mortar and crushed,put the extract into a tube 1.5 ml andclarified by centrifugation for 10 minutes at 15000 rpm speed and thesupernatant was used for the assay. peroxidase enzyme activity was measured after adding 1.5 ml Pyrogallol(0.05 M in 0.1M phosphate),0.5 ml of 1% H 2 O 2 ,and 0.5 ml of enzyme extract.The mixture was incubation at (28°c). And Measured at wave lengths 420 nm. The change in absorbance was recorded every 30 seconds up to 3 minutes in a spectrophotometer [22] , the enzyme activity was calculated according to the equation: 
III RESULTS AND DISCUSSION:
A. Disease Severity (DS) for CMV onTomato Plants Inoculated with PGPRs Bacteria: Through previous results was found the difference in reducing the disease severity of the virus and stimulatingthe resistance of CMV according to treatments and time. It turns out that three bacterial species have the ability to reduce the disease severity of virus, Bacteria Frateuria aurantia was the best in reducing disease severity compared with other species. Our current study agree withprevious studies ( [23] , [19] ) were found different strains of PGPRs were declared its ability to stimulate resistance against Cucumber mosaic virus, and was less in treating plants with bacteria compared with control-CMV. Re. [19] also was indicated in 2003 that strains of PGPRs bacteria were protected the tomato plants from virus Tomato mottle virus (ToMoV) by reducing the disease severity under greenhouse conditions.
The correlation between more than one bacterial strain increases the plant resistance to various diseases and under different environmental conditions [24] . Effect of mixture bacteria strains withcucumber seed treatmentswere reduced the infection with CMV more than each strain alone [25] .
The disease severity of CMV virus on cucumber plants which treated with 8 species PGPRs was reduced and stimulated growth plants [26] in another study were found the bacteriaBacillus subtilus IN937b decreased developing CMV and stimulated resistance of tomato plants against CMV ( [27] , [28] , [29] ).
Sweating kombosha(beneficial bacteria and yeast) was reduced the disease severity of cucumber mosaic virus and increased the reduction of infection [30] .
In another similar study 5 isolates Streptomyces spp. were stimulated Systemic acquired resistance (SAR) against CMV by reducing disease severity [31] . Bacteria Bacillus mycoides (BmJ) was reduced the rate of potato virus Y (PVY) infection on potato plants.
B. Effect of PGPRs Bacteria on Free Salicylic
Acid on Tomato Plants: In table (2) results showed the increasing on free salicylic acid content in leaves of tomato plants in all treatment inoculated with PGPRs (seeds+shoots) (none and infected) with CMV compared with the control healthy or infected. The biggest significantly increase was on immixed treatments ABF+ CMVs+ sh and ABF that free salicylic acid content in leaves was 199.3 and 136.9 u/g fresh weight, respectively, compared with the control healthy or infected 33.38 and 81.45 μg/g fresh weight, respectively, Our results indicated treatments which contained Fraturia aurantia alone or mixed were significant on treatments in other species Azotobacter chroococcum and Bacillus megaterium.
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www.internationaljournalssrg.org Page 14 Our results agree with other studies, Salicylic acid was stimulated systemic resistance of plants against cucumber mosaic virus by inhibition systemic transition movement of the virus within the plant as affected by salicylhydrocamicacid [32] . Also Murphy said that increase the Salicylic acid in plants was linked to increase systemic resistance of plants against viral pathogens ([33] , [34] ). In another study salicylic acid stimulated Formation of anti pathogen-PR1, PR2 in tomato plants [35] .
Re. [36] , [37] , and [38] indicated to Salicylicacid stimulating SAR within many plants against plant viruses by activating Pathogen Related Proteins (PRs). Re. [39] observed that some species of bacteria PGPRs stimulated systemic resistance by production Salicylic acid on the surface of plant roots.
Our results are conforming with anther similar studies conducted by re. [26] proved some of PGPRs bacteria increased on free Salicylic acid level within cucumber plantsand stimulated SAR and disease severity against CMV virus.Re. [30] found kombosha leaky that reducing in disease severity of cucumber mosaic virus accompanied with an increase in the amount of salicylic acid.
C. Effect of PGPRs Bacteria in Peroxidase
Enzyme Activity in Tomato Plants: Table ( 3) showed that peroxidase enzyme activity was increased on tomato leaves within progress in time and increased its activity in all treatments compared withcontrol (healthy and infection) after 14 and 28 Days after infection, and the most of the treatments were significant compared with (healthy and infection) control.
The largest of enzyme activity was in mixed treatments ABF+ CMVs+ sh and ABF 0.103 and 0.083 n.mol after 14 days and 0.233 0.273 n. mol after 28 days of infection, respectively, compared with (healthy and infection) control 0.019 and 0.044 n.mol after 14 days of infection and 0.035 and 0.067 n.mol after 28 days of infection, respectively. In our study were found significant insingular treatment with Fraturia aurantia compared with Bacillus megaterium and Azotobacter chroococcum. And by the results were found that PGPRs bacteria increased in activity of peroxidase enzyme with and without infection CMV in all treatmentsin comparing with (healthy and infection) control. Re. [40] was pointed out that salicylic acid stimulatedthe activity of peroxidase enzyme and prevented the accumulation and replication of Potato virus Y. As well as, re. [41] proved a positive correlation between the increased level of salicylic acid and peroxidase enzyme activity and increased kitinase enzyme in plants.
Increasing on plant enzymes such asperoxidase enzyme maybe was Accompanying directly with the ability to protect tissues Systematically with cells lining when plants attacked by plant diseases ( [42] , [43] ). Kmbosha leaky (beneficial bacteria and yeast) in tomato plants infected with cucumber mosaic virus were working to increase the activity of peroxidase enzymes and in the amount of salicylic acid with low disease severity of the virus, theyincreased, with lignin in cell walls which affected transport and movement of systemic virus within the plant and increased resistance to the virus [44] .
In another study were found the effect of three species of PGPRs bacteriaof CMV reduced symptoms as caused an increase in the concentration of enzyme b-1, 3-glucanase and peroxidase enzyme this refers to the role of peroxidase enzyme activation mechanisms of resistance within the cucumber plants [45] .
As re. [46] pointed out mechanisms of systemic resistance (ISR and SAR) within plant byexisting pathogen and PGPRs bacteriawere biological inter relationship between others to formalize the genetic expression of resistance and provide a new strategy in resistance to pathogens plants.
CONCLUSIONS
Previous results showed that, thethree bacterial species reduced from disease severity of CMV on tomato plants and was the biggest influence for treatments F +CMV, FB + CMV and ABF + CMV. Accompanies increased both the content of salicylic acid and peroxidase enzyme activity with a low disease severity, which refers toActivation systemic resistance mechanisms in the tomato plants against CMV. Bacteria Frateuria aurantia showed the largest increase in the content of free salicylic acid and peroxidase enzyme activity in tomato leaves, followed by species Bacillus megaterium and Azotobacter chroococcum. Thus the possibility of using bacterial species studied together on a cucumber mosaic virus resistance, and studies on its effectiveness against other pathogens.
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